I* Introduction* We seek conditions on a commutative F-algebra A with identity that force A to be topologically isomorphic to an algebra of all functions analytic on a polynomially convex open subset of C\ Several conditions for the case A is singly-generated have been given by Arens in [1] , Brooks in [4] , and Carpenter [6] . Birtel in [3] characterized the algebra of all entire functions on C.
Our results are for the case A is ^-generated. We first showthat, under various conditions, the spectrum of A can be mapped homeomorphically into C n (see Theorems 3.4 and 3.6) . Theorem 3.7 shows that if the spectrum of A is a topological 2w-manifold without boundary, then A is an algebra of all analytic functions on an open, polynomially convex subset of C n . In Theorem 3.8 we obtain an jF-algebra characterization of the algebra of all entire functions on C\ In § 4, we apply the results of § 3 to Stein manifolds. We obtain a characterization of those Stein manifolds whose algebras of analytic functions are finitely generated. 2* Preliminaries* An .F-algebra A is a complete topological algebra over the complex numbers in which the topology is given by a countable family {|| || k : k = 1, 2, •} of algebraic seminorms. It can be assumed that the seminorms are increasing; i.e., \\f \\ k ^ || / || fc+1 for each positive integer k and each / in A. All algebras in this paper are assumed to be commutative and contain units.
For each seminorm || \\ kf we can obtain a Banach algebra A k by letting A k be the completion of the quotient algebra A/(ker || || fc ) with respect to the norm induced on Aftkeτ || \\ k ) by || \\ k . It follows that A is the inverse limit of the Banach algebras A k , denoted A -lim inv A k . For details of this construction the reader is referred to [10] .
The spectrum of A, denoted by M A9 is the space of all continuous homomorphisms of A onto the complex numbers with the Gelfand 459 topology (the relative weak * topology). For each positive integer k, the spectrum M k of A k is a compact Hausdorff space and is imbedded homeomorphically in M A by the dual map πt of π kf where π k is the natural projection of A into A k . It follows that M A = (J~=i M k and any compact set in M A is a subset of M k for some k. Hence, M A is a hemicompact Hausdorff space.
For each / in A, we define /: M A -> C by /(^) -^(/) for each Φ e M A . This mapping is called the Gelfand transform of /, and the mapping / -> f is a homomorphism of A onto a separating subalgebra A of C(M A ). We define seminorms on the algebra A by letting |/| fc = sup {\f(x) I x G Λf f c } for each / in A. The topology on A defined by these seminorms is the compact-open topology.
If each of the seminorms for an F-algebra A satisfies ||/ 2 || fc = ||/||i for each / in A, then A is called a uniform algebra. If A is a uniform algebra, then || / || t = \f\ k for each / and each k. Hence, for uniform algebras, the mapping / -> / is a topological isomorphism of A onto a complete subalgebra of C(M A ). Therefore, a uniform F-algebra is a complete, hence closed, subalgebra of C(X) where X is a hemicompact Hausdorff space.
The spectrum M A also satisfies "convexity" conditions which have been particularly prominent in the study of algebras of analytic functions on complex manifolds. In particular if E is compact in M A then the A-hull of E is If E -E then E is said to be A-convex. Since each M k is the spectrum of the Banach algebra A k it follows easily that M k is A-convex. Furthermore, this implies that E is compact in M A for any compact set E; in this case M A is said to be A-convex. For a discussion of convexity in function algebras see Rickart [12] .
For a hemicompact complex analytic manifold X, the algebrâ (X) of analytic functions is a uniform F-algebra (compact-open topology). It is possible that the spectrum of ^(X) is also a complex manifold which is ^(X) convex (more commonly called holomorphically convex); such a manifold is called a Stein manifold. A particular example is C n itself. In this case, since analytic polynomials are dense in έ?(C n ), the phrase polynomial convexity is used rather than holomorphic convexity. We will say that an arbitrary subset of C n is polynomially convex if it is the hemicompact union of polynomially convex compact subsets of C\ 3* Finitely generated l^algebras* An F-algebra is ^-generated generate A it is necessary and sufficient that for each k the family {Kkf *
, Kkfn] generate A k . In this section we will give conditions on the spectrum of A which will insure that an ^-generated algebra A is topologically isomorphic to the algebra of all functions holomorphic on some polynomially convex open subset U of C n (denoted έ?(U)). We will first consider the problem of mapping the spectrum of A homeomorphically into C\ DEFINITION 3.1. Suppose A is an ^-generated F-algebra with spectrum
It is easy to show that any spectrum map is one-to-one and continuous. In [5] examples are given where (i) one spectrum map is a homeomorphism (onto its image), while another is not, and (ii) no spectrum map is a homeomorphism. Since M k is the spectrum of a finitely generated Banach algebra, F\M k is a homeomorphism and F(M k ) is a polynomially convex compact set in C n (see [9] ). The following theorem, which is Theorem 1.3 of [5] for the case A is an F-algebra, gives a necessary and sufficient condition in order that a spectrum map be a homeomorphism. THEOREM 
Suppose A is an n-generated F-algebra with spectrum M A and M A -\Jΐ=ιM k . A spectrum map F\M A -*C % is a homeomorphism if and only if for each compact E Q F(M A ) there exists a positive integer k such that E S F(M k ).

COROLLARY 3.3. If F is a homeomorphism then F(M A ) is polynomially convex.
Proof. Since F{M A ) = \JV~ιF(M k ), F is a homeomorphism, and F(M k ) is polynomially convex, it follows that F(M A ) is the hemicompact union of polynomially convex compact subsets of C n ; hence, F(M A ) is polynomially convex.
We will now give a sufficient condition in order that a spectrum map be a homeomorphism and have a closed image in C n . 
Proof. If F is a homeomorphism, then any compact subset of F(M A ) is a subset of F(M k ) for some k; hence the topology on Hoi F(M A )
is the compact open topology.
Suppose that the topology on Rol F(M A ) is the compact open topology. Let E be a compact subset of F(M A ). If for each k, E£F(M k ) then there exists a sequence {λj such that λ fc e E\F(M k ). Since F(M k )
is polynomially convex there exists a polynomial P k of w-variables such that P k (X k ) ^ 1 and ||P fe 11^^ < 1/k. Then the sequence {P k } is a sequence in Hoi F(M A ) which converges to 0. Since the topology on Έίo\F(M A ) is equivalent to the compact open topology the sequence {P k } converges uniformly to 0 on the set E. But P k (X k ) ^ 1 for each k y hence {P k } cannot converge uniformly to 0 on E. This is a contradiction, therefore, it must be that EQ F(M k ) for some k. Consequently, by Theorem 3.2, F is a homeomorphism.
We will now give an F-algebra characterization of the algebra of all functions holomorphic on a polynomially convex open subset of C\ THEOREM 
An n-generated, uniform F-algebra is topologically
FINITELY GENERATED F-ALGEBRAS WITH APPLICATIONS 463 isomorphic to the algebra of all functions holomorphic on a polynomially convex open subset of C n if and only if the spectrum of A is a topological 2n-dimensίonal manifold (without boundary).
Proof If A is topologieally isomorphic to έ?{U) where U is a polynomially convex open subset of C n , then the spectrum of A is homeomorphic to the spectrum of ^(U) which is U. Hence M A is a topological 2^-manifold.
Suppose A is generated by f lf , /" and F is the associated spectrum map. Since M A is a 2^-manifold, for each point <j> of M A there exists an open set V φ in M A and a map h φ : V φ -+R 2n such that φ e V φy V φ is compact, and h φ is a homeomorphism of V φ onto an open set in R 2n . Since V φ is compact, F\V Φ is a homeomorphism, hence F\V Φ is a homeomorphism of V φ into C\ The Brouwer domain invariance theorem (see [7] , page 358) implies that F(V Φ ) is an open subset of C n .
It now follows that F is a homeomorphism and that U-F{M A )
is an open subset of C\ U is polynomially convex since F(M k ) is polynomially convex for each k and U is the hemicompact union of these sets. Since A is a uniform algebra, A is topologically isomorphic to A. Lemma 3.5 
implies that Έίol F(M A ) is topologically isomorphic to a dense subalgebra of A. Since F is a homeomorphism, the topology on Hoi F(M A ) is equivalent to the compact open topology (Theorem 3.6). But F{M A ) is open, so ΈίόlF(M A ) is topologically isomorphic to ^{U).
Since ^{U) is complete, it follows that A is topologically isomorphic to ^{U); hence A is topologically isomorphic to is ^-generated then a spectrum map F can be viewed as an analytic map of X into C\ In this section we give a more complete description of the image F(X) when F is a homeomorphism and finally give a charac-terization of those Stain manifolds for which ^7{X) is finitely-generated. For properties of analytic maps, see Narasimhan [11] and Herve [8] . To prove (ii), first note that since F is injective, each xe X has a fundamental system of neighborhoods whose images have germs at F(x) which are the germs of analytic varieties. But since F is a homeomorphism, the germ of the images of the neighborhood at Proof, The proper imbedding theorem states that there is an analytic, regular, proper map G: X-* C n . If ^(X) is finitely generated and F: X-* C m is any spectrum map then G x F is a spectrum map. Furthermore, it is regular and proper, hence is an imbedding. That the image is polynomially convex follows from 4.1. (ii).
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